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Abstract
Spinning equations of Finslerian gravity, the counterpart of Mathisson-Papapetrou
Spinning equations of motion are obtained. Two approaches of Finslerian geome-
tries are illustrated, and their corresponding spinning equations. The significance
of nonlinear connection and its relevance on spinning equations and their deviations
ones are examined.
1 Introduction
The problem of motion of test particle has been discussed by many authors in Finslerian
geometry as an introductory to express the behavior of particles defined within the frame
work of this geometry [1]. This type of achievement is always compared with its coun-
terpart in The Riemaniann geometry. It is worth mentioning that the most important
significance of Finslerian geometry is describing at each point in its manifold by coordi-
nates and its direction, leads to replace manifolds with tangent bundles [2]. Accordingly,
a new appeared quantities may be expected, able to interpret it from physical point of
view. This type of technicality is due to implementing the concept of geometrization of
physics.
In our study, we are going to obtain the spinning equations due to Rund’s approach
of the orthodox Finsler space [3] and the Cartan approach which is based on introducing
the role of nonlinear connection [4], having the role of gauge potential [5] ,which is absent
in the context of the usual Riemannian geometry.
The aim of this work is searching for a suitable Lagrangian function, inspired from
the famous Bazanski Lagrangian [6] as expressed in previous works [7-9].
Thus, it is vital to derive their corresponding geodesic and geodesic deviation to ob-
tain the version of the spinning object for short, using a specific type of transformation
explained previously in our present work [9]. Consequently, this step will enable us to
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make sure of the reliability of the obtained equation. This will guide us to determine its
corresponding Lagrangian function, a step toward generalization, to describe the spinning
equation of different objects . Also, we present a technique of commutation to obtain their
deviation equation rather than the traditional method of Bazanski [6], which is based on
the variation with respect to four velocity velocity, as well as using some identities to
preserve the appearance of covariance in the system of equations [7-9] . The advantage
of this method may give rise to examine the case of rate of change of spinning object and
its associated deviation equation.
2 Finlerian Geometry: A Brief Introduction
Finslerian spaces are n-dimensional manifolds, the distance between two neighboring
points P (xi) and Q(xi + dxi) is given by the line element [1]
ds = F (xi, dxi), i = 1, 2, 3, ...n,
where F is a function in both coordinates xi and directions x˙i = dx
i
ds
.
The metric of the Finsler space is defined as
gµν =
∂2F 2(x, x˙)
∂x˙µ∂x˙ν
(1)
such that
gµν = gµνdx
µ
⊗
dxν (2)
A third order tensor , the Cartan tensor is defined as follows
C(x,x˙) = Cµνρdx
µ
⊗
dxν
⊗
dxρ (3)
such that
Cµνρ =
1
2
∂gµν
∂x˙ν∂x˙ρ
, (4)
i.e.
Cµνρ =
1
2
∂3F 2
∂x˙µ∂x˙ν∂x˙ρ
. (5)
The Cartan tensor measures the deviation from the Riemannian manifold, if Cµνρ = 0
the space becomes a Riemannian one [2] and the metric becomes independent of x˙ρ , the
metric gµν(x) becomes function of the coordinates only. It is well known that the geodesic
equation of the Finsler geometry is described by
d2xµ
dS2
+ 2Gµ = 0, (6)
where the spray Gµ is defined as follows
Gµ =
1
4
gµν [x˙σ
∂2F 2
∂xν∂x˙σ
−
∂F 2
∂xν
].
From this point of view, it is well known in the Fnslerian geometry, there are two dif-
ferent types of connections linear connections as expressed in the Riemannian geometry
with slight modifications, The Rund and Finsler-Cartan approaches.
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2.1 Finsler geometry: The Rund Approach
Rund defined δ¯-derivative [3] in which
δ¯Aµ
δ¯S
=
dAµ
dt
+ ∗ΓµνρA
ν x˙ρ. (7)
The partial δ-derivative is defined as follows,
Aµ;¯ν =
∂Aµ
∂xν
+ ∗ΓµνρA
ν x˙ρ, (8)
such that
δ¯Aµ
δs
= Aµ;¯ν
dxν
ds
(9)
such that
∗Γµνρ =
{
µ
νρ
}
− gµα[CραβΓ
β
ν ǫ+ CναβΓ
β
ρǫ − CνρβΓ
β
αǫ]x˙
ǫ
Γµνρ = γ
µ
νρ
{
µ
νρ
}
− Cµνδ
{
δ
λρ
}
x˙λ,
C
µ
νδ = g
µδCνδρ = g
µδ(
∂gνρ
∂x˙δ
)
Equation (7) reduces to Riemannian geometry if Cνδρ ≡ 0 .
The curvature tensor is defined to the commutation law as follows,
Aµ;¯νρ − A
µ
;¯ρν = K
µ
νρδA
δ, (10)
where Kµνρδ the curvature tensor defined as follows.
Kµνρσ = (
∗Γµνρ,σ −
∂∗Γµνρ
∂x˙δ
∂Gδ
∂x˙σ
)− (∗Γµνσ,ρ −
∂∗Γµνσ
∂x˙δ
∂Gδ
∂x˙ρ
) + ∗Γλνρ
∗Γµλσ −+
∗Γλνσ
∗Γµλρ,
where
Gµ =
1
2
{
µ
νρ
}
x˙ν x˙ν ,
2.2 Geodesic and geodesic deviation in Finsler Space: The
Rund Approach
Equations of geodesic and geodesic deviation associated with the Finsler geometry in this
approach may be performed by applying the Euler-Lagrange equation using suggested the
Lagrangian function.
L = gµν(x, x˙)U
α δ¯Ψ
β
δ¯S
, (11)
where Ψmu is S- dependent deviation vector associated with one parameter of curves
xµ(S, ǫ) such that [11]
3
Ψµ = τ
∂xµ
∂τ
|τ=0.
Taking the variation with respect to Ψµ we obtain,
δ¯Uβ
δ¯S
= 0. (12)
While, their deviation equations can be obtained in a similar way as obtained in [12] using
the following commutation relation
δ¯Uµ
δ¯S
=
δΨ
∂τ
(13)
Using (4)and (7) after some manipulations one obtains,
δ¯2Ψβ
δ¯S2
= KαµνσU
µUνΨσ. (14)
3 Spinning equation in Finslerian Geometry :The Rund
Approach
Using the following type of transformation [13]
V µ = Uµ + β
δ¯Ψµ
δ¯S
(15)
where , β is a parameter.
Taking the absolute δ derivative on both sides
δ¯V µ
δ¯ρ
=
δ¯
δ¯S
(Uµ + β
δ¯Ψµ
δ¯S
)
dS
dρ
(16)
Substituting from geodesic and geodesic deviation equations and using the following def-
inition [10]
Sµν = σ[(UµΨν)− (UνΨµ)] (17)
in which β = σ
m
, where , Sµν is the spin tensor, σ is the magnitude of spin and m is mass
of the object to get
δ¯V α
δρ
=
1
2m
KαβγǫS
γǫV β (18)
which is the analogous version to the Papertrou Equation [14] of spinning objects for
short.
4
3.1 Spinning and Spinning Deviation equation: The Rund Ap-
proach
i Case P µ = mUµ
L = gµν(x, x˙)U
µ δ¯Φ
ν
δ¯S
+ Sµν
δ¯Ψµν
δ¯S
+
1
2m
KµνρσS
ρσUνΨµ (19)
By taking the variation with respect to Ψα and Ψαβ to get
δ¯Uβ
δ¯S
=
1
2m
KαµνσS
νσUµ, (20)
and
δ¯Sαβ
δ¯S
= 0, (21)
In order to obtain their corresponding deviation equation, we take the covariant delta
derivative with respect to the path τ on both sides and using the following conditions
δ¯Ψβ
δ¯S
=
δ¯Uβ
δ¯τ
, (22)
and
δ¯
δ¯S
δ¯A
δ¯τ
−
δ¯
δ¯τ
δ¯A
δ¯S
= KαβγǫU
βUγΨǫ, (23)
to obtain the set of equations
δ¯2Ψβ
δ¯S2
= KαµνσU
µUνΨσ +
1
2m
(KαµνσS
νσUµ)¯;ρΨ
ρ, (24)
and
δ¯2Ψαβ
δ¯S2
= S [αµKβ]µνσU
νΨσ. (25)
ii Case P µ 6= mUµ
In this case we are going to derive the corresponding equations of motion and their
deviation ones by proposing the following Lagrangian function
L = gµν(x, x˙)U
µ δ¯Φ
ν
δ¯S
+ Sµν
δ¯Ψµν
δ¯S
+
1
2m
KµνρσS
ρσUνΨµ + 2P[µUν]Ψ
µν . (26)
By taking the variation with respect to Ψα and Ψαβ to get,
δ¯Uβ
δ¯S
=
1
2m
KαµνσS
νσUµ, (27)
and
δ¯Sαβ
δ¯S
= 2P [αUβ]. (28)
Now, in order to obtain their corresponding deviation equation, operate the covariant
delta derivative with respect to the path τ on both sides and using the following conditions
δ¯Ψβ
δ¯S
=
δ¯Uβ
δ¯τ
(29)
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and
δ¯
δ¯S
δ¯A
δ¯τ
−
δ¯
δ¯τ
δ¯A
δ¯S
= KαβγǫU
βUγΨǫ, (30)
to get
δ¯2Ψβ
δ¯S2
= KαµνσU
µUνΨσ +
1
2m
(KαµνσS
νσUµ)¯;ρΨ
ρ, (31)
and
δ¯2Ψαβ
δ¯S2
= S [αµKβ]µνσU
νΨσ + 2(2P [αUβ])¯;λΨ
λ (32)
4 Finsler Geometry : The Cartan Approach
It has been known that coordinates in different versions of the Finsler space F (x, x˙) are
expressed within tangent manifolds TM rather than manifolds. This may give rise to
generalize the role of directional derivative x˙, to become a mere coordinate system ya vi-
able for describing gauge potentials of an anisotropic gravitational field [5]. Such an issue
was established by Cartan, who kept existing the nonlinear connection , which in return
may be feasible to express the metric-affine gravity theory (MAG) [15] in its Finslerian
version. The virtue of implementing the nonlinear connection Nµν , become responsible for
for splitting the tangent bundle into two sub-bundles one of the horizontal coordinates
and the other is assigned for the vertical coordinates. Yet, in Finsler geometry the pres-
ence nonlinear connection is unique, while other linear connections are many ones. This
is so valuable for describing anisotropic gravitational field theory .
The building blocks of TM are centered on considering the adopted basis (δµ, ∂a) for the
horizontal coordinates , whose indices appear in Greek letters , while the vertical ones are
expressed in the Latin ones.
In Finslerian geometry there are two different types of connections linear connections as
expressed in Riemannian geometry with slight modifications, and a non-linear connection
Nak . However, the latter does not be expressed in Riemannian geometry due to expressing
the tangent space not on a manifold but on a tangent bundle. Thus, this space is de-
composed into two a vertical space ∂
∂yk
and a horizontal space spanned by the elongated
derivatives. This is can be seen as describing the nonlinear connection as gauge potential
associated with its metric tensor [5] and [16].
This type of vision led Vacaru to express MAG theory in Finsler space.
δ
δxk
=
∂
∂xk
−Nak
∂
∂yk
such that
Nak =
1
2
gab(yk
∂2F 2(xl, yl)
∂xb∂yk
−
∂F 2(xl, yl)
∂xb
).
Due to the elongated derivatives the Christoffel symbol of the horizontal space is defined
as
Γijk =
1
2
gil(δjgkl + δlgjk − δkglj).
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And its corresponding vertical affine connection remains as the usual Christoffel symbol
as given in the Riemannian geometry. i.e.
C ijk =
1
2
gil(∂˙jgkl + ∂˙lgjk − ∂˙kglj),
where ∂˙α =
∂
∂yα
.
Accordingly, the equation of geodesic has two branches one is for horizontal compo-
nents and the other is for the vertical components as shown below
∇U i
δs
= 0, (33)
where
∇U i
δs
=
δU i
δs
+ ΓijkU
jUk
as U i = dx
i
ds
, and
DV a
Ds
= 0. (34)
Provided that
DV a
Ds
=
dV a
ds
+ Cabcv
bV c,
and
V a =
δya
δs
.
This type of choice may be appropriate to express bi-gravity geometrically , which will
be studied in our future work.
4.1 Metric Structure and Non-linear Connection
It is well known that, the metric structure for a combined space V 8 of both vertical and
horizontal coordinates is defined using the non-linear connection [5]. Such a connection
may act as gauge potentials to express the case of a metric of anisotropy features in the
following way.
gMN =
(
gµν + habN
a
µN
b
ν Nbµ
Naµ hab
)
(35)
such that µ, ν = 0, 1, 2, 3 and m,n = 4, 5, 6, 7 where Nαβ acting as gauge potentials.
To define 8-dimensional metric
dS2 = GMNdX
M
⊗
dXN . (36)
i.e.
ds2 = gij(x, y)dx
idxj + hab(x, y)δy
aδb, (37)
where δya is the elongated derivative as defined in the adopted basis (∂, d). In this case,
the manifold is split into vertical and horizontal coordinates subject to an adopted basis
(δ, ∂) due to the existence of nonlinear connections.
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Moreover, the spray Gµ is connected with a nonlinear connection Nαβ in which
Gµ =
1
4
Nαβ x˙
β (38)
i.e. replacing yµ = x˙µ .
Nαβ = 2
∂Gα
∂x˙β
. (39)
The importance of the non-linear connection is causing the ability to decompose the
tangent space to the tangent bundle at point (x, x˙) into a vertical span ∂
∂x˙
and a horizontal
elongated derivative
δ
δxµ
=
∂
∂xµ
−Nνµ
∂
∂x˙ν
. (40)
A non linear curvature is defined as
Rµνσ =
δNµσ
δx˙ν
−
δNµν
δx˙σ
. (41)
This may lead us consider some of them as an illustration to this claim.
Such an explanation may be an advantage to describe the micro-internal behavior of
particles in Finsler space, [16]. The y-vector can also be regarded to measure the fluctu-
ations of space-time. This can be seen in terms of Cijk or its associated curvature S
i
jkl.
Accordingly, the coordinate system of the tangent bundle has to be split into two
categories horizontal and vertical ones. The causality of this performance is related to
identifying Finsler geometry keeping the same behavior as of Riemannian geometry to
express bigravity theory using Finslerian geometry [17].
4.2 Geodesic and Geodesic Deviation in h-derivative and v-
derivative
Paths of test particles in Finsler geometry, may be determined by applying the action
principle on the following Lagrangian function in the following manner,
L = gµν(x, y)U
µUν + hab(x, y)V
aV b. (42)
Taking the variation with respect to Uα and V c respectively, we obtain the following
set of geodesics: (38) and (39)
Thus, if we apply (23) on both (33) and (34), we obtain their corresponding deviation
equations.
For h-dervative:
∇2Ψα
∇s2
= R¯αβγδU
βUγΨδ (43)
where R¯αβγδ = Γ¯
α
βδ||γ − Γ¯
α
βγ||δ + Γ¯
λ
βδΓ¯
α
λγ − Γ¯
λ
βγΓ¯
α
λδ.
And for v-derivative:
D2Φα
Ds2
= CαβγδV
βV γΦδ (44)
where,
Cαβγδ = Γ
α
βδ|γ − Γ
α
βγ|δ + Γ
λ
βδΓ
α
λγ − Γ
λ
βγΓ
α
λδ.
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5 Spinning equation of Finsler-Cartan Approach
In a similar way as presented in section 3 , we are going to derive the spinning equations
for short, using the following transformation Using the previous technique to derive the
spin equations ,for short, from geodesic and geodesic deviation equations, we suggest the
following functions:
U¯ = U + β
∇Ψα
∇s
, (45)
and
V¯ = V + β
DΦα
Ds
. (46)
Differentiating both sides of (45)and (46) with respect to ∇
∇s
and D
Ds
respectively, and
using (43) and (44) we obtain,
∇U¯β
∇s
=
1
2m
RαµνσS
νσUµ, (47)
and
DV¯ β
Ds
=
1
2m
SαµνσS¯
νσV µ. (48)
5.1 Spinning and Spinning Deviation equation Using Finsler-
Cartan Approach
i Case P µ = mUµ and P˜ a = mV a
L = gµν(x)U
µ∇Φ
ν
∇s
+Sµν
∇Ψµν
∇s
+hab(y)V
aDΦ
b
Ds
+S˜ab
DΦab
Ds
+
1
2m
RµνρσS
ρσUνΨµ+
1
2m
SabcdS˜
cdU bΨa.
(49)
Now, taking the variation with respect to Ψα and Ψαβ to obtain
∇U¯β
∇s
=
1
2m
RαµνσS
νσUµ, (50)
Thus, In a similar way we obtain their corresponding deviation equations .
For h-components:
∇2Ψβ
∇s2
= RαµνσU
µUνΨσ +
1
2m
(RαµνσS
νσUµ)||ρΨ
ρ, (51)
and
∇2Ψαβ
∇s2
= S [αµRβ]µνσU
νΨσ, (52)
While,for v-components:
By taking the variation with respect to Φa and Φab
DV¯ a
Ds
=
1
2m
SabcdS¯
cdV b. (53)
9
and
DS˜ab
Ds2
= 0. (54)
Using the similar technique for obtaining spinning deviation equations we get,
DΦab
Ds
=
1
2m
SαµνσS¯
νσV µ, (55)
D2Φ¯a
Ds2
= SabcdV
bV cΦd +
1
2m
(SabcdS˜
cdV b);eΦ
e, (56)
and
D2Φab
Ds2
= S [acS
b]
cdeU
dΨe. (57)
ii Case P µ 6= mUµ and P˜ a 6= mV a
In this case we obtain the spinning and spinning deviation equations for objects having
some intrinsic properties due to regarding the momentum is not solely the product of
mass times for vector velocity [14]
L = gµν(x)P
µ∇Φ
ν
∇s
+Sµν
∇Ψµν
∇s
+hab(y)P˜
aDΦ
b
Ds
+S˜ab
DΦab
Ds
+
1
2
RµνρσS
ρσUνΨµ+
1
2
SabcdS˜
cdU bΨa+2P[µUν]Ψ
µν+2P˜[µVν]Φ
µν
(58)
Thus, for h-components, we take the variation with respect to Ψα and Ψαβ
∇P α
∇s
=
1
2
RαµνσS
νσUµ, (59)
and
∇Sαβ
∇s
= 2P [αUβ], (60)
In a similar way we obtain their corresponding deviation equations .
∇2Ψβ
∇s2
= RαµνσP
µUνΨσ +
1
2
(RαµνσS
νσUµ)||ρΨ
ρ, (61)
and
∇2Ψαβ
∇s2
= S [αµRβ]µνσU
νΨσ + 2(P [αUβ])|ρΨ
ρ. (62)
And for v-coordinates, we can obtain
DP¯ a
Ds
=
1
2
SabcdS¯
cdV b. (63)
and
DS˜ab
Ds2
= 2P [aU b]. (64)
Using the similar technique for obtaining spinning deviation equations to get
DΦab
Ds
=
1
2m
SαµνσS¯
νσV µ. (65)
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D2Φ¯a
Ds2
= SabcdP˜
bV cΦd +
1
2
(SabcdS˜
cdV b);eΦ
e. (66)
and
D2Φab
Ds2
= S [acS
b]
cdeV
dΦe + 2(P [aV b]);dΦ
d. (67)
Due to the role of the adopted basis (δ, ∂), the two equations of spinning motion look
independently. From this perspective, there is no interacting terms between Uα and V α
, by considering yα = dx
α
ds
. This means that we obtain the associated rate of change
of spinning acceleration i.e. the spinning jerk. This may have an impact on adjusting
trajectories of space navigation .
6 Applications of Spinning Equations in Finsler Spaces
6.1 Finslerian Space: The Brandt Approach
Brandt [18] has suggested the following square line element to obtain the geodesic in
Finslerian fields, provided that he discarded the effect of non-linear connection, to express
the Lagrangian function as combined between velocity and acceleration, in our present
work we are going to extend his vision to to obtain the associate equations of spinning
and rate of change of spinning (spinning jerk) related to proper maximal acceleration .
dσ2 = gµνU
µUν + ρ0DU
µDUν (68)
where DUµ = dUµ +
{
µ
λν
}
UλUν .
etry Thus it corresponding Lagrangian Function becomes
Lσ = gµνU
µUν + ρ0gµν
DUµ
Dσ
DUν
Dσ
(69)
where ρ0 is the proper maximal acceleration [19].
Taking the variation with respect to xµ and vα one obtains
DUα
Dσ
= 0 (70)
and
D2Uα
Dσ2
= 0. (71)
Thus, if we suggest its Bazanski Lagrangian to become
Lσ = gµνU
µDΨ
µ
Dσ
+ ρ0gµν
DUµ
Dσ
DΦµ
Dσ
(72)
where Φµ is the corresponding deviation vector.
Accordingly, taking the variation with respect to Ψα and Φα asΦβ = DΨ
β
Ds
simultane-
ously, we obtain equations expressed in ( 33) and (34) respectively.
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Following the same technique as mentioned in sections (). Yet, we obtain their correspond-
ing deviation equations
D2Ψµ
Dσ2
= RµνρδU
νUρΨδ (73)
and
D2Φµ
Dσ2
= Rµνρδ
Dvν
Dσ
Dvρ
Dσ
Φδ. (74)
Also, in a similar way as the previous sections, we derive their corresponding spinning
equations to become in the following way:
we assume the following Lagrangian
L = gµνP
µDΨ
ν
Dσ
+ Sµν
DΨµν
Dσ
+
1
2
RµνρσU
νSρσΨµ + 2P[µUν]Ψ
µν
+ρ0gµν
DP µ
Dσ
DΦν
Dσ
+
1
2
Rµνρσ
dUν
dσ
DSρσ
Dσ
Ψµ + 2
dP[µ
dσ
dUν]
dσ
Ψµν . (75)
Also, taking the variation with respect to Ψα and Ψαβ to get:
For h-coordinates
DP µ
Dσ
=
1
2
R
µ
νρδv
νSρδ (76)
and
DSµν
Dσ
= 2P [µvν]. (77)
While, for v-coordinates
we take the variation with respect to Φα and Φαβ to obtain
D2P µ
Dσ2
=
1
2
R
µ
νρδ
DUν
Dσ
DSρδ
Dσ
(78)
and
D2Sµν
Dσ2
= 2
D[µP
Dσ
DUν]
Dσ
. (79)
Nevertheless, the above tangent bundle space can be expressed in Kaluza-Klein space
to be considered as follows of 8-dimensions whose line element is expressed as follows [20]
dǫ2 = GMN(x, v)dx
MdxN ,M,N = 0, 1, 2..7 (80)
where the bundle coordinates are xM ≡ xµ, ρ0v
µ such that the metric of the tangent
bundle of space-time is
GMN =
(
gµν + gαβA
α
µA
β
ν Anµ
Amµ gmn
)
(81)
such that µ, ν = 0, 1, 2, 3 and m,n = 4, 5, 6, 7 where
Aµν = ρv
λ
{
µ
λν
}
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which act as gauge potentials [18].
These above equations of geodesic may be obtained using another Lagrangian
LKKB = GMNU
MDΨN
Dσ
(82)
to give
DUM
Dǫ
= 0 (83)
and
D2PsiM
Dǫ2
= RMNABU
NUAΨB. (84)
While, their corresponding spinning equation become the same as the Papapetrou
equations in 8-dimensions [20] i.e.
DPM
Dǫ
= RMNOP
dxN
dǫ
SOP (85)
and
DSMN
Dǫ
= 2P [M
dxN ]
dǫ
. (86)
Thus, the two separate equations are expressed in Kaluza-Klein space as one geodesic
equation the first four components are expressing acceleration vector,while the last ones
are defining the jerk vector.
6.2 On the relation between Spin Tensor and Proper Maximal
Acceleration
Brandt [20] showed a relationship between the proper maximal acceleration ρ0 and the
Riemann-Chrstofel Tensor in the following way,
ρ20 = RαβγσU
βUγNαNσ, (87)
In which , the corresponding unit vector is defined as NαNα = −1 .
If we assume that N -vector with deviation vector in the following way
Nα =
s
m
Ψα, (88)
then, we find out that,
ρ20 = (
s
m
)2RαβγσU
βUγΨαΨσ. (89)
Consequently,
ρ20 =
1
2m
RαβγσU
βSγσNα. (90)
Meanwhile, using the Papapetrou equation [14], we find that
ρ20 =
DUα
Ds
Nα. (91)
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Yet, multiplying both sides by Nǫ, provided that N
αNǫ = δ
α
ǫ we obtain the relationship
between the covariant acceleration and proper maximal acceleration [20]
DUα
Ds
= ρ20N
α. (92)
Using equations (29) and (89)in (90 ) we get
DΨα
Dτ
=
s
m
ρ20Ψ
α. (93)
If we Operate the covariant derivatives on both sides of (93) to get
D2Ψα
Dτ 2
= (
sρ0
m
)2ρ20Ψ
α. (94)
The latter gives a significance of a wave equation regulated by the quantity of ( sρ0
m
)2 , from
which we can relate between the deviation vector and the proper maximal acceleration
with the ration between the magnitude of spinning object and its mass.
7 Conclusion
In this study, we have obtained the set of spinning and spinning deviation equations
for the Riemannian analog in Finslerian geometry as clarified in the Rund and Cartan
approaches. In this study, we have obtained sets of spinning and spinning deviation equa-
tions to examine the stability of any rotating object on its orbit. This study is in favor of
the argument of Argzishiev and Dzhunushaliev [21] who emphasized the gyroscopic pre-
cession in Finsler is different from the usual Riemannian treatment. Meanwhile, it is quite
evident to note that the behavior of the spin connection as gauge potential for a covariant
derivative under general coordinate transformation and local Lorentz transformation in
the Riemannian geometry [22] may be equivalent to the non- linear connection in the
Finsler geometry . Owing to this analogy, we reach to regard the behavior of the spin
connection in non- Riemannian geometries as the untested effect of nonlinear connection
in these types of geometries. Such a result will be extended to examine its role in torsion
and curvature, having a Finslaerian flavor [23] on the spinning motion and the effect of
their corresponding spinning jerk in our future work.
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